We investigate the contribution of a pole at a! = 0 to forward Compton scattering using finite energy sum rules. We conclude that an experiment measuring the total photoabsorption cross section from -1 to lo-15 BeV with an accuracy of 5% will detect a contribution from such a pole whose magnitude is larger than 30% of the Thomson limit.
Finite energy sum rules relate the low energy behavior of individual two particle transition amplitudes with their high energy behavior.
Such a connection of high and low energy behaviors is accomplished as a result of the analyticity restrictions of Regge theory.
In this paper we inquire into the relation between the exact low energy theorems for
Compton scattering of a photon from protons and the high energy asymptotic limit.
In particular, we concentrate on the forward scattering amplitude in order to introduce experimentally measurable total photoabsorption cross sections for the imaginary parts.
Similar analyses have been made for the pion nucleon amplitudes.'
Because of the peculiar possibilities of fixed poles and/or singular residues, the Compton amplitude requires a separate discussion.
First of all there
is as yet no persuasive evidence for Regge behavior in amplitudes involving even one external photon line. Charged pion photoproduction over a broad range of momentum transfers, t, has an energy dependence from w 2 GeV to 16 GeV mysteriously compatible with fixed J = 0 poles playing the dominant role in the t channel.2 Furthermore, the dip in TO photoproduction at the "nonsense" zero in the w exchange contribution recedes in prominence at the highest measured energies and no simpIe Regge parametrization can explain the observations within the framework of vector dominence. 3
The pure simple Regge hypothesis also fails to fill the bill for the elastic Compton scattering from a proton as first discussed by Mur 4 and subsequently in more detail by others.
In the forward direction we expect, in complete analogy with np and pp elastic scattering, To answer this we use the following two sum rules8
In the analysis we include the P, P', and the A2 trajectories along with the pole at (Y = 0 giving rise to C. Furthermore, we assume one effective trajectory for both the P' and A2 with Z! M 3. By choosing N large enough we hope that poles with CI! < 0 are negligible.
We are thus left with three parameters, p, the residue function for the Pomeron, /?, for the effective P', A2 trajectory, and the -6-constant C. Eqs. (3) and (5) These conclusions necessarily rely on the assumption that our simple parametrization dominates the high energy region and provides, within the present knowledge, a working hypothesis in searching for fixed poles.
determination of the Regge parameters through FESR, but they do not -7-consider the possibility of a pole at Q! = 0. Our analysis shows that such a pole could be large and greatly modify their results. An experiment of the accuracy described above will be important in determining if such a pole is necessary.
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